Abstract
Introduction

1
Budyko curves are used as a first order estimate of annual evaporation as a function of annual 2 precipitation and potential evaporation. If the available energy is sufficient to evaporate the 3 available moisture, annual evaporation can approach annual precipitation (water-limited situation).
4
If the available energy is not sufficient, annual evaporation can approach potential evaporation 5 (energy-limited situation). Using the water balance and the energy balance and by applying the 6 definition of the aridity index and Bowen ratio, the Budyko framework can be described as (Arora, ∅ the aridity index which is defined as the potential evaporation divided by annual precipitation [-10 ]. Equation 1 is the physical base of all Budyko curves, which are developed by different 11 researchers (Table 1) .
12
The equations shown in Table 1 assume that the evaporation ratio is determined by climate only Recently, many studies (e.g., Chen et al., 2013; Donohue et al., 2010; Istanbulluoglu et al., 2012; 29 Milly and Dunne, 2002; Wang, 2012; Zhang et al., 2008) found that soil water storage changes is is derived from time series of rainfall and potential evaporation, plus a long-term runoff coefficient.
34
This data can be derived locally (e.g., de Boer-Euser et al. (2016) ), but can also be derived from
35
remotely sensed data as shown by Wang-Erlandsson et al. (2016) . While Gerrits' model was tested 36 for 10 locations with different climate condition, the aim of this study is to test Gerrits' model at 37 the global scale. Furthermore, we used the remotely sensed data for the parameters, which were 38 considered constant in Gerrits' model. The remotely sensed data includes the estimation of the 39 maximum soil moisture storage by the method of Gao et al (2014) and the estimation of the required interception storage capacity values. These parameters are required to make a first order 1 estimate of total evaporation, and to partition this into interception evaporation and transpiration 2 as well. The outcome will be compared to more complex land-surface-atmosphere models as well 3 as to Budyko curves from Table 1 .
4
Methodology
5
Total evaporation ( ) may be partitioned as follows (Shuttleworth, 1993) :
in which is interception evaporation, is transpiration, is evaporation from water bodies 7 and is evaporation from the soil, all with dimensions . In this definition, interception is 8 the amount of evaporation from any wet surface including canopy, floor, understory and the top 9 layer of the soil, which occurs on the same day as the rainfall. Soil evaporation is defined as 10 rainwater which is stored in the soil connected to the root zone (de Groen and Savenije, 2006) and 11 therefor is different from evaporation of the top layer of the soil (several millimeters of soil depth).
12
Gerrits et al. (2009) the order of one day (Dolman and Gregory, 1992; A. M. J. Gerrits et al., 2009; Gerrits et al., 2007; 20 Savenije, 2004; Scott et al., 1995 
The daily interception storage capacity should be seen as the total interception storage within one 
and dimensionless is equal to: Also they considered to be constant ( = 0.5). In the current study, we estimated these two 3 parameter using the maximum root zone storage capacity ( , ). We calculated by equation 4 18. In this equation, ∆ = 1 month and is the moisture content below which transpiration is 5 restricted. can be assumed to be 50% to 80% of , (de Groen, 2002; Shuttleworth, 1993) .
6
In this study we assumed to be 50% of , as this value is commonly used for many crops we also compared our results to the Budyko curves of Schreiber, O'ldekop, Pike and Budyko 
In these equations, is evaporation of the benchmark models to which Gerrits' model is we regridded all the products to the coarsest resolution (1.5°×1.5°) for the comparison. GLEAM data sets. In general, the spatial distribution of Gerrits' simulated interception is partly 12 similar to that of the benchmark models. Figure 2a demonstrates that, as expected, the highest 13 annual evaporation, which is the sum of interception evaporation and transpiration, occurs in 14 tropics with evergreen broadleaf forests and the lowest rate occurs in the barren and sparsely products.
7
Budyko framework 8 Figure 8 shows the mean annual evaporation derived from four non-parametric Budyko curves Res. Abstr. 7. 
Annual
with
∅ t,a = D t,m κ n (9) κ n = P n,a E(n nr,m |n a ) = P a -E i,a E(n nr,m |n a ) (14) 
